The process of combining information from PDB coordinate files and chemical shift data from the BMRB is similar to the one described previously 1 , except that only entries for which the BMRB sequence and the number of chains exactly matches the information from the PDB were retained. In case of multiple matches, only the X-ray structure with the best resolution (if available) or the closest matching NMR structure was withheld. The chemical shift values were then corrected for incorrect referencing (method to be published). This resulted in a set of 1772 BMRB/PDB entries that were written out as PDB-format like coordinate files with information about secondary structure and the reported chemical shift values added in additional columns.
Dataset of experimental random coil chemical shifts
The weights for the correction factors in Eq. 1 in the main text have been calibrated by using a dataset of random coil chemical shifts determined experimentally. Among the chemical shift datasets reported in the BMRB we selected five datasets measured in conditions that minimize the amount of residual structure. These datasets are: ddFLN5 2 (BMRB code: 15814), GED of dynamin denatured in 9.7M urea 3 (BMRB code: 15867), GED of dynamin denatured in 6M GuHCl 4 (BMRB code: 15868), SUMO from Drosophila melanogaster denatured in 8M urea 5 (BMRB code: 15473), Azotobacter vinelandii apoflavodoxin denatured in 6M 6 (BMRB code: 15474). These measurements were conducted at the same pH 5.5 conditions. For acid denatured states, two additional sets of experimental RCCS have been selected. These are: Ubiquitin in 8M Urea at pH 2 7 (BMRB code: 4375) and cold shock protein A (CspA) in 6M Urea at pH 2.7 8 (BMRB code: 4108).
Fitting of the CamCoil parameters
The parameters
in Eq. 1 in the main text, which represent residue-specific contributions, were calculated as averages over atoms of type i in residues of type A in flexible loops in the database of 1772 BMRB/PDB proteins described in the section "Database of protein structures and chemical shifts" above. Similarly, the parameters The weights α were optimized using the dataset of five unstructured proteins, which was described in the section "Dataset of experimental random coil chemical shifts" above, by minimizing the differences between the experimental and calculated chemical shifts. We initially determined the weights α individually for each of the five proteins in the dataset; since the results were quite similar (Fig. S2) we then simultaneously optimized all the five proteins together (Fig. 2) .
Next-nearest-neighbours corrections
In addition to Eq. 1 in the main text, which takes into account nearest-neighbour effects, and following Schwarzinger et al. 9 , we also examined the effects of the nextnearest-neighbour residues (S1)
In this formula, the terms 
Fitting of the CamCoil LFP parameters
We implemented a variant of CamCoil method to predict the values of the chemical shifts in the loops of native states of proteins, which is called CamCoil LFP (Loops of Folded Proteins). In this case, also the weights α, in addition to the parameters , were fitted by using the dataset of 1772 BMRB/PDB proteins described in the section "Database of protein structures and chemical shifts". We tested the method by removing from the database 10% of the data to employ as cross validation test (Fig. S9) . The remaining 90% of the database has been used for fitting the parameters. Figure S1 . Distribution of S 2 order parameters in the loop residues in the database of 1772 BMRB/PDB proteins. In addition to the absence of secondary structure, the selection criteria for the CamCoil database included a flexibility above a threshold value S 2 = 0.5, using the S 2 order parameter estimated with the RCI method 10 . 
